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Firstly Taylor et al. point out that by limiting ourselves to genes characterized in three fish orders, we reduced the number of genes studied. The analysis of 37 independent gene families certainly represents a formidable increase of data compared to the four vertebrate Hox loci, but it does all the same represent a limitation. This sampling strategy was necessary in order to establish the origin of duplicated genes, by comparing speciation and duplication events. As stated in our paper [1] , our analyses indeed do not prove the absence of an ancestral duplication, but they certainly are contrary to the view that the abundance of duplicate genes in fish arose mainly through a unique whole genome duplication.
Secondly, the question of recent polyploids is very interesting. We are well aware of this problem and have tested the robustness of our conclusions by a thorough check of our data. Excluding all cases of possible recent tetraploidy, we observe 6 genes with only an ancient duplication, 10 with only a recent duplication and HSP70 with both; these figures are still not consistent with a unique ancestral event. The details of the suspicious genes are as follows. The specific duplication of trypsinogen in Salmoniformes seems very recent, and is only characterized in Salmo salar, so it may well be due to tetraploidy of this species. This does not modify conclusions for this gene, as it is also specifically duplicated in Gadiformes and Percomorphs with no report of recent tetraploidy. For cholecystokinin, the androgen receptor and complement component factor B, the specific duplication in salmoniformes is only characterized in one species. Recent tetraploidy cannot be excluded, but evolutionary divergence is surprisingly high for recent polyploids (for example [2] ). It is thus difficult to ascertain the mechanism of the duplication, apart from its not being ancestral to Actinopterygian fishes. For factor B, conclusions are anyway unchanged, as there is also a duplication specific to Cypriniformes, which is shared by two divergent species, and thus is not due to recent tetraploidy. For OTX, the specific duplication in the Cypriniforme Cyprinus carpio, a probable tetraploid, also shows higher evolutionary divergence than expected from a recent tetraploid. Still, it is possible that the two OTX genes stem from recent tetraploidy.
In all other cases, either the species characterized has never been suggested to be a recent tetraploid, or the duplication is shared by several species. We show elsewhere that duplication rates are similar in all euteleost fishes [3] , whereas highly sampled species such as diverse Percomorphs or zebrafish have not been reported to include recent tetraploids. We note that if many fish-specific gene duplications come from repeated tetraploidy events in different fish orders, this is consistent with our conclusion that they do not come from a unique induction of tetraploidy event before the divergence of fish orders. Thus all data indicate that our results are clearly robust to the problem of recent tetraploidy in some fish species.
Thirdly, the interpretation Taylor et al. suggest at great length for RXRβ is possible, although repeating their analysis with or without Tetraodon or Fugu genomic sequences and with various tree building methods yields contradictory trees with poor bootstrap support (not shown). But as we did not include RXRβ in our investigation of the origin of fish duplications [1] , we are rather surprised that Taylor et al. seem to believe it is crucial to our conclusions; it is obviously irrelevant. Of course, we totally agree that it is not necessary to find two genes in both species to infer a shared duplication, but that phylogenetic analysis is necessary which is why we conducted 37 phylogenetic analyses of fish genes [1] .
We would also like to point out that Taylor et al. offer no alternative explanation for our two main results, which are the abundance of recent gene duplications independently in diverse euteleost fish lineages, and discrepancies between phylogenetic and linkage data. Yet we believe this last question to be the most important to address in future studies. We are not frantically attached to our conclusions, and if thorough analyses prove them wrong we will be happy to have contributed to anchoring fish genomics more solidly in fact, rather than in speculation.
A final point is the reference Taylor et al. make to their own work which apparently "uncovered a large number of anciently duplicated genes", which turn out to be around 20 duplicated zebrafish genes [4] , to which they apply molecular clock calculations which are at best dubious (see [5] ). It is anyway unclear how analysis of genes only in the zebrafish, totally disregarding data from other fishes, is more informative about the order of events during teleost fish diversification than our study. We see no reason from this correspondence to modify our view that to address the question of evolutionary origin of duplicate genes among fishes, several fishes must be studied.
